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Background. Assessment for Learning (AfL) is believed to create a rich learning
environment in which students develop their cognitive and metacognitive strategies.
Monitoring student growth and providing scaffolds that shed light on the next step in the
learning process are hypothesized to be essential elements of AfL that enhance cognitive
and metacognitive strategies. However, empirical evidence for the relation between AfL
and students’ strategy use is scarce.
Aim. This study investigates the relation between AfL and elementary school students’
use of cognitive and metacognitive strategies.
Sample. The sample comprised 528 grade four to six students (9- to 12-year-olds) from
seven Dutch elementary schools.
Methods. Students’ perceptions of AfL and their cognitive and metacognitive strategy
use were measured by means of questionnaires. Structural equation modelling was used
to investigate the relations among the variables.
Results. The results reveal that monitoring activities that provide students an under-
standing of where they are in their learning process predict students’ task orientation and
planning. Scaffolding activities that support students in taking the next step in their learning
are positively related to the use of both surface and deep-level learning strategies and the
extent to which they evaluate their learning process after performing tasks.
Conclusions. The results underline the importance of assessment practices in ceding
responsibility to students in taking control of their own learning.
An important challenge for education lies in supporting students in learning how to learn.
Schools are stimulating students in developing habits and skills that enable them to learn
independently throughout their academic career and beyond (Boekaerts, 1999). In this
respect, particular relevance is given to the concept of self-regulated learning (Boekaerts,
1997; Paris&Paris, 2001; Pintrich, 2004; Schunk, 1990;Winne, 1996; Zimmerman, 1990).
Assessment is increasingly considered a tool to equip students with a repertoire of
cognitive and metacognitive strategies to becomemore effective learners who are able to
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self-regulate their learning (Black & Wiliam, 2009; Clark, 2012). In particular, the
beneficial impact of Assessment for Learning (AfL) on a range of aspects of student
learning has been an inspiration for many researchers (e.g., ARG, 2002; Black & Wiliam,
1998a; Wiliam, Lee, Harrison, & Black, 2004). AfL is the process of collecting information
about student learning from a wide variety of assessment practices and using this
information to modify teaching and learning in order to better meet students’ needs
(ARG, 2002; Wiliam, 2011). While teachers play a role in the assessment process, the
ultimate goal is to stimulate students in becoming increasingly autonomous in their
learning process (Klenowski, 2009). Therefore, AfL provides students a rich learning
environment in which they can take responsibility for their own learning and develop a
range of cognitive and metacognitive strategies to achieve this.
Although numerous scholars (e.g., Birenbaum, Kimron, Shilton, & Shahaf-Barzilay,
2009; Black & Wiliam, 2009; Clark, 2012; Nicol & Macfarlane-Dick, 2006) argue that AfL
promotes student learning, empirical evidence is not undisputed (Bennett, 2011;
Kingston & Nash, 2011). While Black and Wiliam (1998a) put forward evidence for the
effect of AfL practices that seems convincing; several scholars (e.g., Bennett, 2011; Dunn
&Mulvenon, 2009; Kingston &Nash, 2011) have highlighted that many studies on which
these efficacy claims are based are flawed and therefore difficult to interpret. In a meta-
analysis on the impact of AfL, Kingston and Nash (2011) conclude that there is a wide
variation in the impact, ranging from small to moderate effects. Also, studies have been
reported that failed to find a significant effect (e.g., Wiliam et al., 2004; Yin et al., 2008).
Interpreting the findings of studies on the effectiveness of AfL is difficult as many of these
studies focus on enhanced student achievement as an outcome measure. This entails the
risk that a beneficial effect of AfL merely reflects effective teaching to the test.
Consequently, empirical support for the beneficial impact of AfL on student learning is
needed. In particular, the relation between AfL and cognitive and metacognitive strategy
use has received scarce empirical attention. This is surprisingwhile numerous claims have
been made about this relation. Therefore, this study aims at narrowing this gap and
investigates the relation between AfL and elementary school students’ cognitive and
metacognitive strategies.
Cognitive and metacognitive strategies as part of self-regulated learning
Students’ ability to take responsibility and control for their learning is described as self-
regulation. The concept of self-regulated learning refers to ‘self-generated thoughts,
feelings and actions that are planned and cyclically adapted to the attainment of personal
goals’ (Zimmerman, 2000, p. 14). It involves the use of motivational strategies, cognitive
strategies, and metacognitive strategies. In terms of motivation, self-regulated learners
have an intrinsic interest in learning and report high levels of self-efficacy. Cognitively,
self-regulated learners optimize their learning environment by selecting learning
strategies and structuring their environment. The metacognitive aspect of self-regulated
learning refers to students’ ability to plan and organize learning activities, set goals, and
evaluate their learning at various points during the process (Zimmerman, 1990). In this
study,weonly focus on the cognitive andmetacognitive aspects of self-regulated learning.
The ability to self-regulate learning is generally conceptualized in process terms
instead of as a personal trait (Boekaerts & Corno, 2005; Zimmerman, 2000). Zimmerman
(2000, 2008) separates the complexprocess of self-regulation into three sequential phases
that students go through when they perform a task: Forethought, performance, and self-
reflection. In the forethought phase, students analyse tasks, set goals for themselves, and
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plan their learning activities. While performing the task, learners need to focus their
attention on the task and control the execution of learning strategies. A distinction ismade
between surface learning strategies and deep-level learning strategies (Marton & S€alj€o,
1997). The use of surface learning strategies is associated with memorizing learning
material and getting a basic understanding of the learning material. Deep-level learning
strategies are aimed at understanding, distilling meaning, and applying the learning
material. After the task has been performed, ideally learners evaluate their performance
and attribute the results to causal factors. For students who successfully regulate their
learning, this results in conclusions on how to adjust their self-regulatory approach during
subsequent learning activities. Therefore, self-regulation is considered a cyclical process
that works as a feedback loop; information from previous self-reflection phases is used to
adjust current efforts (Zimmerman, 2000).
Mounting evidence shows that students who are able to self-regulate their learning
achieve higher learning outcomes (e.g., Dignath, Buettner, & Langfeldt, 2008; Pintrich &
DeGroot, 1990; Zimmerman&Martinez-Pons, 1986). For long, researchon self-regulation
has prevalently focused on older students as scholars questioned whether younger
students possessed the knowledge and strategies necessary for self-regulated learning
(Paris & Newman, 1990; Zimmerman, 1990). Increasingly, however, researchers
postulate that students in elementary school are able to regulate their learning (e.g.,
Perry, 1998; Whitebread et al., 2009). In a similar vein, research focuses more and more
on identifying classroom conditions that foster the development of cognitive and
metacognitive strategies (Ley & Young, 2001; Paris & Paris, 2001; Perry & VandeKamp,
2000). As part of these classroom conditions, considerable research is devoted to
instructional strategies and task characteristics that enable students to develop their self-
regulatory strategies. The focus has shifted from decontextualized strategy instruction to
modelling the use of strategies in context (Boekaerts & Corno, 2005; Paris & Paris, 2001)
and from simple, closed tasks to complex and open-ended activities that support students’
autonomy (Paris & Paris, 2001; Perry & VandeKamp, 2000). This changed approach
towards instructional activities also calls for a change in assessment activities. In this
respect, the importance of aligning instructional activities with assessment activities has
been emphasized (Biggs & Tang, 2007). Attempts to enhance strategy use are only
achieved when assessment invokes the same strategies as those addressed by the
instructional activities set out in the classroom. However, knowledge about the role of
assessment in enhancing cognitive and metacognitive strategies is limited.
Assessment for Learning to enhance cognitive and metacognitive strategy use
Numerous scholars in the field of assessment have advocated the integration of
assessment practices into instruction to enhance learning (e.g., Birenbaum et al., 2006;
Black & Wiliam, 1998b; Klenowski, 2009). The concept of AfL has been introduced as a
counterbalance for Assessment of Learning (AoL). While the term AfL is popular, there is
no unambiguous definition of the term or a set of guidelines of how it should be translated
to practice. AfL and AoL are often conceptualized as different concepts; however, they are
closely related to each other (Bennett, 2011). AoL is conceptualized as assessment
activities that are separated from the curriculumand summative in nature, aimed to record
achievement (Birenbaum et al., 2006; Black&Wiliam, 1998b;Harlen& James, 1997). AfL,
on the other hand, is characterized as the ongoing process of collecting and interpreting
assessment information that takes place in the interaction between teacher, student, and
peers (Black, Harrison, Lee, Marshall, & Wiliam, 2004; Klenowski, 2009). Assessment
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information can be derived from a wide spectrum of activities, such as student work,
classroom discussions, or scores on standardized tests. Assessment activities support
student learning when the derived information is used to adjust teaching and learning to
better fit student needs (Black et al., 2004). This entails that instructional activities are
designed to engage students in actions to enhance their learning and increasingly take
responsibility for their learning. In the classroom, assessment practices represent a similar
cycle as the phases of self-regulated learning at an individual level (Birenbaum et al.,
2009). Key processes in enhancing strategy use through AfL are carefully monitoring
student progress and providing scaffolds that promote learning (Pat-El, Tillema, Segers, &
Vedder, 2013; Wiliam, 2011).
Monitoring activities provide students with information that helps them to understand
where they are in their learning (Wiliam, 2011). Feedback is pivotal in this respect (Hattie
& Timperley, 2007; Nicol & Macfarlane-Dick, 2006; Sadler, 1998). Teacher feedback
provides students an understanding of the gap between their current performance and
the learning goals they are aiming for. Eliciting students’ reflection on teacher feedback in
student–teacher dialogue helps students to acquire metacognitive knowledge on the
effectiveness of their learning strategies (Clark, 2012). In addition, facilitating self-
assessment enhances students’ ability to employ metacognitive strategies. The process of
comparing current performance to desired performance generates feedback that helps
students in optimizing their learning (Butler & Winne, 1995). After monitoring their
learning, students should be able to select and execute strategies to move closer to the
goals they are aiming for (Sadler, 1989). Therefore, in order for assessment to drive
learning, monitoring student learning is necessary, but not sufficient.
In addition to monitoring progress, assessment activities should provide scaffolds that
shed light onwhat the next steps in learning are (Black &Wiliam, 2009). Students need to
have a clear understanding of the learning goals they will be pursuing and the criteria that
define good work in order to improve their learning. (Nicol & Macfarlane-Dick, 2006).
Therefore, feedback should not only describe where students are in their learning, but
also increase their understanding of the steps they need to take to close the gap between
their current performance and their goal (Sadler, 1989). In this respect, feedback should
provide scaffolds for students that stimulate them to reflect on their learning and should
not be prescribing students what they should do. According to Hattie and Timperley
(2007), especially information directed towards the level of self-regulation is powerful in
eliciting deep processing. Descriptive feedback information on learning, in turn, guides
students towards a better use of strategies, such as modifying extant goals, planning
learning activities, choosing learning strategies, and adjusting learning strategies when
necessary (Butler & Winne, 1995; Clark, 2012; Shute, 2008).
Claims about the impact of AfL on cognitive and metacognitive strategies are
supported by studies that show the effectiveness of various elements of AfL. First, in terms
of monitoring, research evidenced the impact of formative feedback on metacognitive
strategy use. Students who received formative feedback from a tutor and were thereby
stimulated to reflect on their learning showed an increase in self-regulation (Van den
Boom, Paas, Van Merri€enboer, & Van Gog, 2004). Second, regarding scaffolding, studies
on the formative use of rubrics have shown that describing both assessment criteria and
various quality levels of work supports students in planning their learning andmonitoring
their work while performing learning activities (Andrade & Du, 2005; Panadero &
Jonsson, 2013). In line with this, self-assessment and transparency of assessment criteria
affects students’ metacognitive skills. Kostons, Van Gog, and Paas (2012) showed that
enhancing students’ self-assessment skills increased their understanding of the next step
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in their learning, as was shown in their task-selection accuracy. Third, research on
authentic assessment practices in a classroom setting by Perry (1998) compared
classrooms where assessment was integrated in ongoing activities and a responsibility of
both teacher and studentwith classroomswhere assessmentwas a separate activity under
the responsibility of teachers. Results showed that students showedqualitatively different
use of self-regulatory strategies in classrooms where assessment was an ongoing activity
with an emphasis on individual progress in both product and process compared with
classroomswhere assessmentwas a separate activity that emphasized student differences
and the number of correct answers.
The current study
The literature outlined above shows that AfL and the development of cognitive and
metacognitive strategies have been considered to be related on theoretical grounds.
Remarkably, very few studies have contributed to our understanding of this relation by
investigating this relation empirically. This study attempts to fill this gap and provide
empirical evidence for this assumed relation. The research question addressed in this
study is: ‘What is the relation between AfL and students’ self-reported cognitive and
metacognitive strategy use?’ It builds on the hypothesis that the integration of monitoring
and scaffolding in classroompractice is positively related to students’ use of cognitive and
metacognitive strategies.
Method
Participants
The sample consisted of 528 grade four to six students (9- to 12-year-olds) from seven
Dutch elementary schools from small towns and rural areas in the south-eastern part of the
country. Of the total sample, 271 (51.3%) were girls and 257 (48.7%) were boys. Schools
were selected at an introductory meeting about the purpose of a research and
development track that aimed to develop AfL by means of portfolio assessment. After
this meeting, seven schools were willing to participate in this research. These schools
were informed about the nature of the research and the investment it would require from
students and teachers.
The participating schools aimed to enhance students’ motivation and self-regulated
learning by means of AfL. Portfolio assessment was used by the schools to support the
integration of AfL in classrooms. Studentsmonitored their development by selectingwork
for their portfolio. Student work that was added to the portfolio was accompanied by
reflection tags that supported students in reflecting on their learning process and the
strengths and weaknesses off their work. Furthermore, student and teacher engaged in
reflective dialogue about portfolio work and the learning process related to portfolio
work. Based on student reflections and teacher feedback, new learning goals were
formulated.
Measures
The variables in our model were measured with two questionnaires. The extent to which
AfLwas embedded in classroomswasmeasuredwith the Student Assessment for Learning
Questionnaire (SAFL) (Pat-El et al., 2013). Students completed the two scales that
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measure students’ perceptions of monitoring (16 items, a = .89) and scaffolding (12
items, a = .83). The monitoring scale gauges students’ perceptions of the feedback they
receive and the extent to which they evaluate their own work. The scaffolding scale
measures students’ perceptions of processes related to instruction, namely classroom
questioning and the clarity of learning goals and criteria. Students’ self-regulatory skills
were assessed using six scales of the Children’s Perceived Use of Self-Regulated Learning
Inventory (CP-SRLI) (Vandevelde, Van Keer, & Rosseel, 2013). The scale ‘task orientation’
(six items, q = .73) measures activities that students undertake to analyse a learning task
prior to executing it, such as activating prior content and metacognitive knowledge and
analysing their feelings about the task. The ‘planning’ scale (five items,q = .54) gauges the
extent to which students plan time and activities and select strategies in order to achieve
their learning goals. The scale ‘surface learning strategies’ (four items, q = .77) measures
strategies to rehearse and memorize information, such as reciting and copying material
and repeating the material to be learned aloud. Strategy use to come to a deep and
meaningful understanding of the learning material is measured with the scale ‘deep-level
learning strategies’ (10 items, q = .84). This includesmaking learningmaterialmeaningful
by relating it to prior knowledge, looking for examples, separating main issues from side
issues, and looking for analogies. Students’ strategies in evaluating their learning outcome
in terms of completeness and correctness are measured with the scale ‘product
evaluation’ (three items, q = .80). Lastly, the scale ‘process evaluation’ (four items,
q = .77) gauges the extent to which students evaluate the process that led to learning
outcome, for example by evaluating the effectiveness of their strategy use, their emotions
while performing the task, and how theywould approach a similar task in the future. Both
the SAFL-Q and the CP-SRLI items used a 5-point Likert scale, ranging from ‘never’ to
‘always’. Typical items for each scale are given in Table 1.
Table 1. Overview of the scales used number of items per scale, Cronbach’s alphas, and example items
Scale N a Example item
SAFL-Q
Monitoring 14 .87 My teacher inquires which of my assignments went well
and which did not
Scaffolding 8 .69 My teacher provides me with hints to help understand
the subject matter
CP-SRLI
Task orientation 4 .74 Before I start my schoolwork, I ask myself: ‘Do I know
what kind of a task this is?’
Planning 5 .65 Before I start my schoolwork, I decide what to do first
and what later
Surface learning strategies 2 .70 When studying, I read or recall everything again and again
until I know it by heart
Deep-level learning strategies 8 .78 When studying something new I relate it to things that I
already know
Product evaluation 3 .77 After finishing my schoolwork, I go over my answers again
Process evaluation 3 .78 After finishing my schoolwork, I ask myself: ‘Will I use a
similar approach next time, or should I choose a
different approach?’
Note. SAFL-Q; Student Assessment for Learning Questionnaire; CP-SRLI, Children’s Perceived Use of
Self-Regulated Learning Inventory.
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Procedure
The instruments were administered a couple of weeks after the start of the school year
during regular class time. Teachers handled the administration of the questionnaires in
their classrooms. A period of 6 weeks was determined for this to make sure that the
administration of the questionnaires did not interfere too much with regular classroom
practice. Both questionnaires provided an example item that illustrated how toworkwith
the Likert scale. All schools and students were assured that responses were treated
confidentially.
Analysis
The conceptualmodelwas analysed through structural equationmodelling, using EQS 6.1
(Bentler, 1989). First, the measurement model was established. To assess construct
validity of the instruments used, confirmatory factor analysis using maximum likelihood
estimation was performed on the separate questionnaires. Model modifications were
based on the modification indexes, and the number of cross-loadings of items and low
factor loadings of items. The Satorra–Bentler scaled statistic (DS-Bv2) and robust standard
errors were evaluated as the data were multivariate non-normally distributed. A
combination of goodness-of-fit indices was used to evaluate the fit of the model. We
emphasized the comparative fit index (CFI) and the root mean square error of
approximation (RMSEA). Bentler (1992) proposes that CFI values greater than .90
indicate an acceptable fit of the model to the data. For the RMSEA, a cut-off score of <.06
was employed to indicate a good fit (Hu & Bentler, 1999). Subsequently, the full
measurementmodel that included all the scales used in the current studywas evaluated to
explore the relations between the indicators and the latent variables. Second, after
confirmation of the measurement model, the relations between the latent variables were
specified in the structural model. In addition, gender and grade were included as control
variables to the structural model to avoid confounding with the variables under study.
Previous research has demonstrated gender differences in self-regulated learning
strategies (e.g., Vandevelde et al., 2013; Zimmerman & Martinez-Pons, 1990). Further-
more, grade was added as a proxy measure for age as the use of cognitive and
metacognitive strategies is strongly related to age (H€ubner, N€uckles, & Renkl, 2010;
Zimmerman & Martinez-Pons, 1990).
Results
Measurement model development
This study builds on the construct validity of questionnaires by Pat-El et al. (2013) and
Vandevelde et al. (2013). As these measures have not been used in the context of Dutch
elementary education before, the construct validity of the questionnaires was assessed in
the present sample with separate confirmatory factor analyses (CFA) for each question-
naire. The CFA of the original SAFL-Q fitted poorly to the observed data: SB-v2 = 830.926;
df = 349; p < .001; CFI = .833; RMSEA = .052 (.047, .057). After analysing the parameter
estimates, six poorly fitting itemswere identified because of high error variance and cross-
loadings. These items were eliminated from the model after careful analysis. Two items
from the monitoring scale were deleted, and four items from the scaffolding scale were
deleted. The eliminated items were excluded from subsequent analyses as the topics
measured by the deleted items were captured by remaining items and therefore did not
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cause a substantial loss of information. In addition, correlation was allowed between the
residuals of five item pairs loading on the same factors and depicting similar content. The
model respecifications resulted in small adjustments to the original questionnaire and a
good fit to the data: SB-v2 = 289.697; df = 203; p < .001; CFI = .963; RMSEA = .029
(.021, .036).
The CFA of the CP-SRLI scales yielded a moderate fit to the data: SB-v2 = 1068.175;
df = 449; p < .001; CFI = .863; RMSEA = .053 (.049, .057). After analyses of the items
that showed high error variance and cross-loadings, seven items were removed from the
model: Two from the scale task orientation, two from the scale surface learning strategies,
two from the scale deep-level learning strategies, and one from the scale process
evaluation. The elimination of the items was not associated with a loss of concepts
measured by the questionnaire. Therefore, the eliminated items were excluded from
further analyses. The modifications resulted in a good model fit: SB-v2 = 347.166;
df = 237; p < .001; CFI = .963; RMSEA = .031 (.024, .038).
Full measurement model
Next, the full measurement model was evaluated that incorporated all the latent
constructs under study. The fit statistics of thismodel indicated an adequate fit to the data:
SB-v2 = 1182.483; df = 911; p < .001; CFI = .947; RMSEA = .025 (.021, .029). The
explained variance of the individual items varied from .160 to .674. An overview of the
final scales used, along with the Cronbach’s alphas and example items, is presented in
Table 1. Table 2 gives an overview of the descriptive statistics and the correlations
between the factor scores. In sum, based on the fit indices, the explained variance, and the
Cronbach’s alphas of the scales, the full measurement model was considered adequate.
Structural model
In the next step, the hypothesized structural relations among the variables were tested in
the structuralmodel. Thismodel proved to fit the datawell: SB-v2 = 1504.011; df = 1031;
p < .001; CFI = .913; RMSEA = .032 (.028, .035). The standardized parameter estimates
are shown in Figure 1. Results of the structural model show that monitoring positively
predicts task orientation (b = .25) and planning (b = .26). Scaffolding positively predicts
surface learning strategies (b = .25), deep-level learning strategies (b = .32), and process
Table 2. Means, standard deviations, and intercorrelations
M SD 1 2 3 4 5 6 7 8
1. Monitoring 3.26 0.67 1.00
2. Scaffolding 3.84 0.52 .57 1.00
3. Task orientation 3.17 0.82 .32 .27 1.00
4. Planning 3.01 0.85 .32 .28 .45 1.00
5. Surface learning strategies 3.37 1.04 .22 .26 .37 .41 1.00
6. Deep-level learning strategies 2.88 0.69 .36 .33 .47 .58 .47 1.00
7. Product evaluation 3.90 0.85 .16 .17 .34 .34 .32 .40 1.00
8. Process evaluation 3.06 1.00 .23 .24 .50 .46 .21 .51 .47 1.00
Note. All correlations are significant at the .01 level. The range for all scales was 1–5.
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evaluation (b = .36). Product evaluation was neither related to monitoring nor
scaffolding.
The control variables, gender and grade,were found to have significant relationswith a
number of scales. Girls reported higher levels of surface learning strategies (b = .17),
deep-level learning strategies (b = .18), product evaluation (b = .19), and process
evaluation (b = .14) than boys did. Our results also reveal significant differences for
grade. Grade 6 students surpassed fifth grade students (b = .21) in their use of surface
learning strategies, and fifth grade students, in turn, reported more surface learning
strategies than fourth grade students (b = .18). Comparedwith grade 4 students, a greater
use of deep-level learning was reported by grade 5 students (b = .13). A complex pattern
was found for product evaluation. Grade 5 students displayed more product evaluation
than grade 4 students (b = .10). However, sixth grade students reported less product
evaluation than fourth grade students (b = .10). With respect to process evaluation,
sixth grade students reported significantly less process evaluation than fourth grade
students (b = .24).
Conclusion and discussion
The main purpose of this article was to unravel the relation between AfL practices and
students self-regulated learning (Black & Wiliam, 2009; Clark, 2012; Nicol & Macfarlane-
Dick, 2006). AfL has been advocated to provide students with a learning environment in
which they can develop their self-regulatory skills. Yet, investigating this relation
quantitatively has not received substantial attention among scholars. The current study
aimed to fill this gap and increase our understanding of the relation between AfL and
elementary school students’ cognitive and metacognitive strategies. It was expected that
the core AfL principles, monitoring student growth and providing scaffolds to optimize
learning, would positively predict students’ strategy use. The results reveal that providing
students a clear understanding of where they are in their learning (monitoring) predicts
students’ task orientation and planning activities. Supporting student learning by
discussing with students what the next step in their learning is (scaffolding) is positively
related to students’ use of surface learning strategies, deep-level learning strategies, and
process evaluation.
Monitoring activities inform students on their progress and their strengths and
weaknesses. Our results show that this information does predict student behaviour in the
forethought phase, but not during task execution and self-reflection. Evidently, when
Figure 1. Standardized solutions of the structural model.Note. For clarity reasons, correlations among
the latent constructs and the error terms are omitted. Path coefficients are significant at the .05 level.
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feedback gives students insight in their strengths and weaknesses, this raises students’
awareness of the learning tasks theywill beperforming.Whereas feedback information on
where students are in their learning can be seen as conditional knowledge in task
execution, it is remarkable that this information does not influence students’ strategy use
and reflection on learning. An explanation for this could be that the feedback received by
students on their learning progress may have been of poor quality and therefore not
helpful for students during task execution. Therefore, students, especially at this age, may
not automatically draw inferences from information on their progress that they can use in
steering subsequent learning. They need more support from their teacher to regulate
learning.
Scaffolding activities predict students’ strategy use during task execution and stimulate
them to reflect on their learning process. While empirical evidence on the use of learning
strategies is inconsistent (e.g., Choy, O’Grady, & Rotgans, 2012; Dinsmore & Alexander,
2012), it is generally assumed that the use of deep-level learning strategies results in higher
quality learning than the use of surface learning strategies (Gijbels, Van de Watering,
Dochy, & Van den Bossche, 2005). However, dichotomizing surface learning strategies
and deep-level learning strategies entails the danger of giving a too simplified description
of strategy use as it suggests that learners are stable in their orientation (Dinsmore &
Alexander, 2012). Yet, research suggests that students are not stable in their orientation,
but adjust their strategy use to the requirements of the situation and the task (Gijbels,
Segers, & Struyf, 2008; Scouller, 1998). This indicates that in certain situations, surface
learning strategies are perceived as more effective than deep-level strategies. Students in
this study are at an age that they are still developing their understanding of different
learning strategies and their insight in when to employ them. The enhanced use of both
surface learning strategies and deep learning strategies is a first step for students towards
the use of a larger variety of learning strategies and coming to understandwhen to apply a
certain learning strategy.
With respect to gender differences in self-regulated learning strategies, girls reported
more frequent use of both surface and deep-level learning strategies. Additionally, higher
scores were reported by girls on the scales product evaluation and process evaluation.
These results generally confirmfindings fromprevious research (e.g., Ablard&Lipschultz,
1998; Vandevelde et al., 2013; Wall, Higgins, Remedios, Rafferty, & Tiplady, 2013;
Zimmerman &Martinez-Pons, 1990). However, Vandevelde et al. (2013) did not find any
significant differences between boys and girls for process evaluation. Regarding grade
level, the relation with the use of metacognitive strategies was not straightforward.
Zimmerman and Martinez-Pons (1990) also found the relation between grade and the use
of metacognitive strategies to be a complex one. As expected from students’ increased
experience with the execution of learning strategies, they showed an increase in the use
of surface learning strategies from grades 4 to 6. An increase was also found in the use of
deep-level learning strategies from grades 4 to 5, but this levelled off. However, the results
show a decline in process evaluation from grades 4 to 6. The use of product evaluation
increased from grades 4 to 5, but showed a decline after that. A possible explanation for
these findings could be that students are not aware any more that they employ these
strategies in their learning as they have become automated. Also, this finding could reflect
an artefact of the Dutch curriculum. Students in grade 6 reach the end of elementary
school, and national large-scale high-stake standardized tests are administered to inform
decisions with respect to selection of the level of secondary education. As a result of this,
teachers may give less feedback on the use ofmetacognitive strategies. Likewise, students
may be less focused on their learning process, but more on the outcome.
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The current study has several limitations that need to be addressed in future research.
First, our results are based on cross-sectional data and limited to exploring the relation
between AfL and students’ use of cognitive and metacognitive strategies. Therefore, the
findings do not yield information about the causal relation between the variables. Quasi-
experimental research is necessary to confirm the present findings and come to causal
inferences about the relation between AfL and students’ metacognitive strategies.
Furthermore, longitudinal researchcan increaseourunderstandingofhowAfL impacts the
development of these strategies over time. Second, the sample of this study was relatively
small. Future research should replicate the current findings in a larger sample. A larger
samplewouldalso allowtoconductmultilevel analyseswhereby itwouldbecomepossible
to take into account the classroom and school context in which students are nested.
Third, even though AfL significantly impacts various factors of cognitive and
metacognitive strategy use, the explained variance is rather low. Notwithstanding, the
findings shed light on one of the factors that affect the complex process of teaching and
learning and show that AfL practices play a pivotal role in enhancing learning.We suggest
that future research focuses on identifying direct and indirect factors that influence this
complex process between AfL and students’ cognitive and metacognitive skills.
Fourth, the use of self-reports for measuring cognitive and metacognitive strategies
entails limitations. In this respect, Veenman (2011) describes the drawbacks of the use of
self-reports in measuring strategy use. Answering questionnaire items requires students to
retrieve the strategies they used during task execution from theirmemory, and this process
can suffer frommemory distortions. Moreover, the items can prompt students to label their
strategybehaviour according to thephrasingof thequestionnaire items.Also, theconditions
inwhich the questionnaires are administered canprompt students in labelling their strategy
use. For example, when tasks prior to the questionnaire require deep-level learning
strategies, students may be inclined to give higher scores on questionnaire items gauging
this type of strategy use. Future research should employ different methods for data
collection to measure cognitive and metacognitive strategy use. Combining a self-report
measurewithclassroomobservations and thinkingaloudprotocolswill yieldhigher validity.
The results of this study underscore the importance of assessment practice in ceding
responsibility to students in taking control of their own learning. Assessment can be a
powerful tool to enhance students’ use of cognitive and metacognitive strategies.
However, scholars in the field of AfL emphasize that its potential relies heavily on teachers’
professional competence in assessment (Ayala et al., 2008; Smith, 2011). Hence, the
potential of AfL may not be optimally exploited in practice. Indeed, up until now, little
attention has been paid to the skills teachers need to acquire to effectively implement AfL
in their classrooms (Smith, 2011). Increasing our understanding of the knowledge and
skills required by teachers to embed awide variety of AfL strategies in practice can help us
in further understanding the relation between AfL activities and optimizing students’ use
of cognitive and metacognitive strategies.
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